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INFORMATION DISCLOSURE STATEMENT (IDS) 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir: 

Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and Trademark Office is 
hereby directed to the references listed on the attached PTO/SB/08. It is respectfully requested that the 
information be expressly considered during the prosecution of this application, and that the references be 
made of record therein and appear among the "References Cited" on any patent to issue therefrom. 

This Information Disclosure Statement accompanies the new patent application submitted 

herewith. 

Applicant has not submitted copies of each cited U.S. patent and U.S. patent application as 
required by 37 CFR 1 .98(a)(2)(i), amended October 2004, as the U.S. Patent and Trademark Office has 
waived this requirement for all U.S. patent applications. Applicant submits herewith copies of foreign and 
non-patents in accordance with 37 CFR 1.98(a)(2). 
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Other information being provided for the examiner's consideration follows: 



A Written Opinion of the International Searching Authority, mailed May 12, 2005; and a 
corresponding International Search Report (ISR), mailed May 12, 2005 are enclosed, both of which issued 
during the prosecution of International Application No. PCT/KR2004/002688. 

Cite Nos. BA and BB are not in the English language. In accordance with 1.98(c), Applicant 
states that an English translation of each document (or of the pertinent portions thereof), or a copy of each 
corresponding English-language patent or application , or English-language abstract (or claim) is enclosed. 

In accordance with 37 CFR 1.97(g), the filing of this Information Disclosure Statement shall not 
be construed to mean that a search has been made or that no other material information as defined in 37 CFR 
1.56(a) exists. In accordance with 37 CFR 1.97(h), the filing of this Information Disclosure statement shall 
not be construed to be an admission that any patent, publication or other information referred to therein is 
"prior art" for this invention unless specifically designated as such. 

It is submitted that the Information Disclosure Statement is in compliance with 37 CFR 1.98 and 
the Examiner is respectfully requested to consider the listed references. 

The Commissioner is authorized to charge any deficiency of up to $300.00 or credit any excess 
in this fee to Deposit Account No. 04-0100. 



Dated: May 31, 2006 




Registration No.: 47,698 
DARBY & DARBY P.C. 
P.O. Box 5257 

New York, New York 10150-5257 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/Agents For Applicant 
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magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-Issue number's), publisher, city 
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PCT/KR2004/002688 



PATENT COOPERATION TREATY 

From the 

INTERNATIONAL SEARCHING AUTHORITY 



To: 

512-1906 221,CWdong,Bundang-guSeongnam-sL 
Kyunggi-do 463- 71 5, Republic of Korea 


PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule43bls.l) 


Date of mailing 

(day/month/year) 12 MAY 2005 (12.05.2005) 


Applicant's or agent's file reference 
04op0901 


FOR FURTHER ACTION 

See paragraph 2 below 



International application No. I International filing date (day/month/year) I Priority ixtefday/monlh/year) 

PCT/KR2004/002688 | 20 OCTOBER 2004 (20.10.2004) 1 13 AUGUST 2004 (13.083004) 



IntemaLonal Pa.cn Classification (IPC) or both national classification and IPC 
IPC? HOI L 33/00 
Applicant 

SEOUL NATIONAL UNIVERSITY INDUSTRY FOUNDATION et al 




2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("1PEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the 1PEA and the chosen 1PEA has notified the International Bureau under Rule 66.1bis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the 1PEA, the applicant is invited to submit to the 
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing 
of Form PCT/1SA/220 or before the expiration of 22 months from the priority date, whichever expires later. 
For further options, see Form PCT/1SA/220. 

3. For further details, see notes to Form PCT/ISA/220. 



Authorized officer 

KIM, Dong Yup 
TelephoneNo. 82-42-481-5749 



Form PCT/ISA/237 (cover sheet) (January 2004) 



International application Nc 
PC17KR2004/002688 



With regard to the language, this opinion has been established on the basis of the international application in the language in 

[] This opinion has been established on the basis of a translation from the original language into the following language 

, which is the language of a translation furnished for the purposes of international search (unds 

Rules 12.3 and 23.1(b)). 

. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the 



| | a sequence listing 

| | table(s) related to the sequence listing 

b. format of material 

| | in computer readable form 

c. time of filing/famishing 

I 1 contained in the international application as filed. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority for the purposes of search. 

filed or furnished, the required statements that the information in the subsequent or additioaru a 
in the application as filed or does not go beyond the application as filed, as appropriate, were tut 

4. Additional comments: 
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Box No. V Reasoned stj 



1) Reference is made to the following documents: 

D1 : JP 2004- 95724 A 02 : US 2004/0026699 A1 

03 : JP 9-36429 A D4 : US 5864573 A . 05 : EP 1403910-A2 



2) Novelty and Inventive Step 

The present application is related to a method of growing III — V semiconductor light 
emitting device and an LEO using the growth method. 

The growth method comprises at least: the first step to form a first Nitride 
semiconductor layer on a AIGalnN layer; the second step to ruduce the thckness of the 
above first Nitride semiconductor layer; and the third step to form a second Nitride 
semiconductor layer having a larger band gap energy than a first Nitride semiconductor 

layer. (Claims 1-10) 

The LED comprises: a substrate; a AIGalnN layer; a In-rich quantum well layer; a 
Nitride semiconductor layer having a larger band gap energy than the quantum well; a 
first composition gradient layer formed between the AIGalnN layer and quantum well 
layer; and a second composition gradient layer formed between the quantum well layer 
and the upper layer. (Claims 11-23) 



01 discloses a Nitride semiconductor light emitting diode in which an active layer is 
formed on a clad layer. The active layer has a structure where a plurality of island- 
shaped parts consisting of InN are arrayed on the same plane. In 01, the first step for 
the growth of InN layer is similiar to that of this application because the ratio of 
NH 3 /TM I is 660,000:1 (paragraph [0036]). But there is no description about the 
reduction of the InN layer in 01, and the quantum well structure explained in D1 is 
different from that of this application. 

-continued- 
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International application No. 
PCT/KR2004/002688 



Box No. V1U Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

1. Claim 3 does not meet the requirements of Article 6 PCT in that the matter for which protection is sought is not clearly defined, 
because the expression of "the extremely low content of Ga source"is vague. 

2 Claim 16 does not meet the requirements of Article 6 PCT in that the matter for which protection is sought is not clearly defined, 
because "In(0.2-.05)Ga(0.8-O.5)N" cannot be classified as In-rich composition. 

3. Claim 21 does not appear to be properly supported by the description because there is no explanation about the number of the 
quantum well / barrier layers in the description of the invention. 

4. The expression of "1-2 ML" on page 5, line 3 is not clear. 
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In case the space in any of the preceding boxes is not sufficient 

Continuation of : 

BOX V. 

D2 discloses a light-emitting diode in which over a substrate, a series of epitaxial 
layers with a radiation-emitting active structure based on InGaN is disposed. Between 
the substrate and the active structure,' a buffer layer is provided. The active 
structure has "In-rich zones", disposed laterally side by side relative to the 
epitaxial plane, in which zones the In content is higher than in other regions of the 
active structure. The concept of In-rich quantum wel I layer is descr ibed 01 , but there 
is no explanation about the reduction of the thickness of the quantum well layer or 
about the composition gradient layer in the Nitride semiconductor LEO. 

03 discloses a manufactur ing method of 1 1 l-V Ni tr ide semiconductor . A butter layer is 
grown on a substrate followed by growth of a GaAIN layer, a first layer of 1 1 l-V 
compound semiconductor represented by InGaN, and a second layer represented by formula 
InGaAIN. A quantum wel I layer by employing a double heterostructure where the band gap 
of the outer layers is larger than that of the quantum well layer. It is similar to 
this application inapoint that the supplement of 1 1 l-elements stops before the second 
layer is formed. But there is no description about the reduction of the thickness of 
the quantum well layer or about the composition gradient layer in the Nitride 
semiconductor LED in 03. 

04 explains a compound semiconductor I ight emitting devices including a GaP substrate, 
a buffer layer consisting of InN which is formed on the substrate, a relaxation layer 
consisting of ln„Ga,-,N which is formed on the buffer layer, and a luminescent layer 
consisting of InkGanfl which is formed on the relaxation layer. But the above structure 
is a basic Nitride semiconductor light emitting diode including InGaN luminescent 
layer. 

05 also discloses an elementary compound semiconductor light emi tt ing devices 
including InN / InGaN multi-layered layer. 

Although D1-D5 declare a Nitride semiconductor light emitting diode consists of InGaN 
based active layer, none of the documents 01-05 refer to the reduction of the thickness 
of the quantum well layer by stopping the supplement of III elements or to the 
composition gradient layers in the Nitride semiconductor LEO. 

01-05 are thus considered to be little relevance to the present application. 

-continued- 
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In case the space in any of the preceding boxes is not sufficient. 

BOXV. 

Compared with the prior arts as cited in the International Search Report, the present 
invent iontclaims 1-23) is believed to be novel and to involve an inventive step under 
PCT Article 33(2) and 33(3). 

3) Industrial Applicability 

And the present invention has an industrial applicability under PCT Article 33(4). 
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PATENT COOPERATION TREATY 
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INTERNATIONAL SEARCH REPORT 
(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent's file reference 
04op0901 


FOR FURTHER see Form PCT/ISA/220 

ACTION as well as, where applicable, item 5 below. 


International application No. 

PCT/KR2004/002688 


International filing date (day/monthfyear) 
20 OCTOBER 2004 (20.10.2004) 


(Earliest) Priority Date (day/monthfyear) 
13 AUGUST 2004 (13.08.2004) 



Applicant 

SEOUL NATIONAL UNIVERSITY INDUSTRY FOUNDATION et al 



search report consists of a total of 3 sheets. 
[ |ll is also accompanied by a copy of each prior art document cited in this report. 



t. With regard to the language, the international search was carried out on the basis of the international application in 



b. Q] With regard to any nucleotide and/or amino acid sequence di: 

2. □ Certain claims were found unsearchable (See Box No. II) 

3. Q Unity of invention is lacking (See Box No. Ill) 

4. With regard to the title, 

£3 the text is approved as submitted by the applicant. 
□ the text has been est 



0 toe text is approved as submitted by the applicant 

the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant 
ite of mailing of this international search report, submit comments to this Authority. 
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